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JI\1L Optical at the Crossroads: Exploring Gro\'\ith and Exit
Strategies of a Family Business
Richard Dc l\:Ja rtin 0 1
,\I'Slract. Tlle Jl'.IL Clrli-:al L:~",~ ~IIU l~kllL"~ ~S'I~nlllel1t'ill" Je~i~.I1~d ~\l rrOtttLILe a ui'~US,'lLlll'~Xllklnl'ig the Jl')I~lIli<d imr".C( of elllJ('IHU1~Uli.-Ii
ir.~ ,I",,; I~ jOil ~llId ",.~ II :-.1( iH",:~: ..·~" 1.~11 nn I ~ ~Hy,~)1 h i\ltd Sll ;'lh:~ i..· -i,.-Il"i111g(' Til ...· ...\1 "" .... :"l'I,.:(lli nt... 1h..· t\ lU llti. Ii 11~. I api d .... i)dy ~t'fi"'~ ttl, ;~n II .-. '.'L::'::\ 11 :-'l~CCl,."";'" l"l~'
JrvlL ()rllL~, .L ':':';'I~'nplJny LI)nlr~lt~~~ In lh(~ hi~h potc-~tl~)I, f;1pidiy a.,:)~:~n~in~ l:op1il;S'ph)LUni.:.:;<o; in(~Ill)~T) 11 1]1.,0 (~dirh..".o.; Lh~ L~I1'l..L"rging :,.Lralq;it
L:h;.]lIL'"n~;(.:s ;]:.;,.s~:u..:IJ.Led wilh 111.:.:- l:'[1ILOi Ln·i!u:-.lry. L1Hl:--;1 n,.:'I;~bly i.!.~I,~!t.::~:--:n·:: 10'.'" C():il Asi.J11 i.>l1111reci1il.m Th(..: i:.as..,: pl;u.-es s(l:ilJ.;:nl'-i In ~h..: fll";'.:'iilil.lrl I,)f
J:\1L l;)lIr.ul.:L' ILild o\...·Il~r.. ] ..~ Lub~~LZ(.I_ 'I'''~jt' rIlU:-.I J~ci.u~, b....,111 :II'~ ••:UIHp... IIiY':; rl.~lI.lI''':- Sl~i.·lll..':Sll.. dlrt(~i';Jr: iUI{1 h,:'1.p,\'11 ~\i; ~1I ;n(!g.:~1
I, I ntruduction
Jut:' LublHI.O is lh<.: kinu uf man<18t:'r whu Hh's lo kllow lhl.' speclt]CS ;lboLll his busine%. A~ pr,,;sidl.'l1l ;lnd majority owm:T
'11' .Ir....lI. UpLicnllndllstries, Inc .. he slill L,lkes lime [(l rC"lC\V the monthly prolil and hL~s rigun.:s. Thl'y ,shm~" umlinul'd
proliwbi Illy <H1d gmwlh. JL'SIJllC all IIlneJ:ioingly ':OllLpdiIJ\ \." Ill;Llkl.'l. JOl.' is no. ',liornl.'d. ho\\'e~"er. he 1,,\.5 seen lotlgh
m;lrkeh hefor.; ,)Ill! he has ,11ways been ~lbk' III li,mmdal.: slrlJtc~ll'S tll l.'nsur.: SUl'~ess_
iJUl ~tns tLlll'.: his dt',l'.lSLOm may b<.: [I lure' L:UH1ph~fLll:U Il;willg gIO\~lL lht:' cOl1lpilny rrorn ,I basement elHer[lris'~ ttl ;m
Lnlemmionally respecl<;>d optICS suppli::,r. .It'll: now faL:es Ihe fma( slage of mdividua I cnireprcnelll'shtp the challt'ngl' uj
fashil.ll1illg an l'xit slratl.'!!Y l{)f himsdr. in l[llS cas..:. Withoul all ()bV!OL:S SlICCl:SSOr. A~ JOt' COllsllkrs whal ulrection tll~
\:(HnfHLllY SIIl)uIJ l~k\: 111 Ihe tll:ar fUllirt', he tnUSllakt' illlo cmbllh:-l<l{IUIl bb plallS fur hl.s (HVII rUlun~ . .roe's [l~T$Ollal
moli ~:;ltion;;: alld allegiances will color the dccl\ions hl: will 111~\kc .
..\s JUl~ s~\:s It. his mOst prl:ssing (k:cisi01l CetH~tj 0][ the CO!llP~IIl)"S fuwre slrategic direclio!l. Despite opcraling ill
a li,-rcely cOl1lpelili\'e gh)b:lI markel, J;vlL has lhrivcll fnr more Lh;,n lhree dccadl:s. Thl' l'ompany has enjoyed conSls1l"lll
reVl'nUl'S and sLrong prufils and rn<lrgms_ 11l}wJ.:'.·l~r,.1 f\.·tL is in a I1l<ltllrl' Inarkd wilh groW'illg ClHllpdition. Lower-cosl
,'\siall producers no\\' h;l\'e the ll.'ehm1(ogy 10 malHLt;l~·1tln.: 90"·';', l)I' the prcci'sion HI<l_"s ;JnJ plasl ic opLiL's sold ill till: :"lH III
AIlll'm:al1 Ill:lrk'.:t. Addillunally, many custutlll'rs ntm' pt'rfurlll <, higher proPQrliOll of Iheir own 0pti,<1l design - wcor,;'
cumpelelx;y or .11\-11.. {PflldLlJ:b de~ig.ned by H...l L.. b)' tht:ir pWpridM} nature, allmv highL~r margins ,:mJ htllil
,,:utnpJ.:litioll_)
Joe has been con~idcring ~hifting JML 's slr:l1egic Lbrcclinn, moving I:p rhe vallie a(ldeu chain, 1'1'(1111 ~\lrrlylt1g and
proJuung. Ir~ldJtlOnaJ preL'isHlIl Ur'lCS lo producing highl~r- 1lL~rgH1 UpL'Cil coltlponenls, SHch a slralegy w(lltld ",nlail
sign ifl(;ln1 fisks. j\brkelS asso'l~,ed with high Itchnt)l(lgy optll;al com~men!s h:l v..; thlcLU8lcd drJomalicll[y in ~CcJ.:ll'
years. TIle fL~lalcd chalknges ofacqmring new lcchnologlc\ unu 1lI:.lr]..;l"l1l1J4mll;Llion wUllld r~tll1ll't n:So\ilces and l1e',~
typl'"s of management o:xptrlist.:"
Joe's decislOns rcg:mling Ihe S'.mLcgK threctllln of Jf\.'lL are 11l·J H1t~"ln;';<lbl}' to f1l5 decLslOns regardwg the dtrectioll
of 111$ oWlIlife :'\'ow in his lale 5Us, he !l<lS begull thanking abc,tll t4)lll1l1];Hing an evenlual exit strat'~gy for hHllsclf. Who
will SlICLTCJ him whel1 the (lt1ll: '.:O[l]l:S·.' [10W \\' illlhl: lransllion hc illlpkElll.'nlt:'u,:,
Joc lM.1 l,nel' hO[ll'd lh,~L his ehildrcll would OI1C d,~:-' opcraLe llw clHnrany. Although family lies <lrl: \'l:ry impurl:J.nl
ttl JUl:. IllS L~hi lurcn ,Ire Hol mlerc5kJ In rUIlilLng the bUSLHe~~. :-"k1L'J:O\ l'l'. Illt:l1llJn.~ of J\ll' ~ scniOl It'a~krshi[1 t'~:'Lnl ,\r<:
al Lh<.: same SL;lg~ in lhcir ;,;arl:GS as Joe. They c~nj1()l proviJ~ ,1 Inng-lCn!l solutioll L,' rhl:~un;(,s~HJ[] pwbk[l].
-. ,Ii
ruche-ba,scd H-Zllr.;gles have re,oUed III
producers.
ragHtemed lIidu it' In Lhe- U , d minmed b small ami medlltm s~:red
3. l{' g' to Ri Iie'~ The l i..story 0]'· I :Entr p eneu
: a b ) grul"villg up' , \ 'turk ~ilt Juriog llle t:ilrly 1 50s. Jl,£s" il' struggled -mllnci 11.. "We 1m 1\fcr)' lillie,"
1;1 m"1l1her '. How v r, ITom tlO !art rrg , h' a 'pired l hl:' Ull 'n~r:cprcI1('ur, His lin;t c.ml 'rprist: wa~ u sJlO s.hine
bUllll:lt:-l>S. "l c;l"IuJd "lw<JY~ fiod W lr 'himng,:b .. '. \ ~ h\'c..:d tteill hI; Bn..'I~ 1e rllil!' I Pr uuc Mmkel Olnd Ihe f.'1rmer:>
whe mnde deli eries Ihere W re sh\)<::s thill were nl\' nJ's 1i:llhy."
In ligh $eblJt I 10' W .... ;i vl:ndor ;'dJlOg hul Jug~ Hi ,'lit 1:' 1 diuJ1I. "II \.... gu J job; my ,llh Ii high chonl
v, s riglu n XI I th~ st iJiLllll,"
f\ t.(lUgh w rl< dhic fJ]lencd J(JDT~ lin JtlC ~ ne! !l·we him 3 ghmpsc [nlu t different \"'tlrlJ_ "J lllw.ilY~ b<td job$ whell I
\\'a k d, M)' ~Itlcles ..... ere In the £uel 011 delivery b\lsines in the Br031.'\', moSI summers,.n r, Chfll L;Jml n alunlEY-,
I would help deliver 'uC'1 oil, cle.all boil r:;; and bdp illstall oi It 11k: and bOIlers. ihe wert:" ex 'eHt:'ElI {:IltteprelleUt role
roo leis, fbe}' bo Iglll huge lr\Lck.' n b:PUl( and d ~lJ\'ered iJ They lived \'el)' well and ea 11 had l;l "'adlliac. 'My p:tr6IltS.
011 tho ot~cr hand. ha<l \' ry lill! '. Fr()m an carll' age, lleamcd Lhllt (lwt1lng()[](;'s own bu:sJn~ss W::lS a SlUe .....<1)' ~o make
ootl.-~~
Alr~:1dv benl (Ill bu iness ownershIp. Jv li cco\'ered Ihe ]lllre ()f npll 'S JU~I b~ forc l1is high :-:J:h oj grlldualLon. !l
uplieal cngHle~r 1'1'01.1 l' fl1r 'hilLl O.mlCl';.l Ht "'1 sset, LcJn~ lsi nd. me Will sn denl- who \A,'ere COl sidering Illlj rrna in
physic: Lll coli ge, ·'Pr.mkly I didn 'l knll\~' :tnyl!lillg nhOUl o[1!i 's, 1Jllst k01::\\ Ubtl Jl)(JlIll 'IlS '.!oi (I'Om lhl.: ph 'sit::s course
LhL\1 [haUlalu:=n. 1Jidn'l t::v~n Imvt: a 'ament al the rune. ~ ~hi.: bealLlifL l blumle \V man, wh I,J. ai; maybe 1... , c-ame
ill abNLI 4 o'dock ulle afterno nand falked I U8 nb III len. Q.eslgn" Joe qLlipl-i. "We uLd:n'l t;arC what sh~ W ' I:Uitlg.
W' \".:'.1<: SUfC buying,"
'I b~ ,ire-hill! ~tlgince ,a' tleslgIUtlg ca ns .r' 2 rccnnL1illS" Me pi TlC~, The planL\.' n'\,\, Jligh UUl L!1I;;
Curvalun.: 1)1' Ihl.;: carlll \ :1. cOll1bmd int uplil'al (mLnulm, ru Lbe came J>. "lL w 'nlriglJll1g ~{I mf.''' o~~ say".
I b~ Y uug ellgine'" odvised Ihe 'llident~ I lake very Oplii.: C un; J\-'llLklble whc-n lh~y t:nlt:ft:d c',lkg,c... 'hat
was II-. 1 \,,. 5 hl) hd on ~1ptic, I' tile res1 of m. lift: - JI'Llm lh1l1 One h~llf-h ur pr~ ellialion in my eni r y~r 1n 1}lgb
'i:huul ,5-
Joe majored m rhY~KS al the "Il)' '()Heg~~)r . ' .\ . ) ill t.<ll.l.hathlll' nd. ~ llo~, ing the ad-\ ice 0 lhe
otmg opuC':lI \.:ngle-t'r. be ook e ry prl~s cour e be chool ff;>rerl,
J'(ldll tin fror.l N with il d gree III phYHC~ :.Ind i)THIC. ,.10 \; wort:d bl1l:l1) or Varo 0puc,1l In hlC<l~Cl
bdOfl~ IJ 'lll~ r('cnLih~ll b. Ilex. OJ Ro('h'$t 'r. l\ y, uptJCS 111'm, [lex malU'lge'menl want u hu 10' 'P nnulto n18rkelmg
i'lnd S les. which np )ealed 10 Jo , '" knew 1he sal '. peopl madL' ~L lor more Iha.n ~ l: cngine IS did. '0 t l:3m . uut h'e c
~md w rked o.~ a ~al s cngiD 'l!f. covering the W<:,'l Coast nd. Ihl.: l:uSl Co 1uf the U ':'"
o SQOll S tH d ill R~ he tel anti v :-. m:lI'1ied, Hi' >'vife, j():Llll1e. work 'd for Hex in tin ~dmrni~trali t !Capacll :ll~d
\\<1 ' -;upp rli'le f -'<It.:'· UL::lIW III :/.art a b~L~im~.:s, The cuupk b 'g1:1U savillg and fUll!" }'l.:'3r' later pporUHlity kn keeL
Ln l1le e-~rly J970., ll~x had signll1C<tIlt cllstom~I' et\'ice difficult ie, , Joe. penl SCVl,;fa] fTu.-;trauD ' years I iug lo
'11 f1' th '.omp'lny' 'uHlir und improv~ ~llsl( In r wcrvit:l.: r.u flO Mvail He ti ·duet! creale a r1Je\ \' ntlJre.
"I had " ILl,Olt I ~l:Ivt:L1 III 11)7~ I 11l1jll~hl 11m .lll1uunl wa:; "Uk'lll Ie working 1.:. J it'll. which W::l.l; VI:'Iy 0" 'i\'t:. l ~aul
'01 l} \ Lfe, '\;,~)\\, i~ Ihl: , im I hel i v~ I'e~' 'Llstol cr", \ 'ttl giH' lTIl.: a 1JTJ1mtlll1lly. ur (II K':,) deLI ~Il~ are f,l hue.
1he .::1 Slult1t:r' lln:: \'~ry til .sci, <LlId will Iik.d ' g~~'(: ,IllY"" \ '-l ,~b~ln{;e nglll n .w, I' \'''' ~ I t'n ~ml:-;in Ih~ IIldu~l.Ty \\ Jio Will
mab.e ten e tor nle. I know wil I 111,])' t'r m H1 Jl:1plln I 'oC'lH~t: II ':'. bu),s frum them,' '0 ~b ai I. 'Fine, Tnt. U~
supportl\' " JlIt;t as ll~'1IV~ <I> I Wi:I.-:,T
4, ali men to BO:Il:'(lroom: '11 llistor)' of a StaT11J1l
.Ioe st:Jrtt::cl hi.s bH~lncss tTl I.lgusl or 19 ~ In lll:.: b elltent ot bls home Ileal' lhe [ ochcst 'r (ll'lmr1. '[ got ord~rs
1ll11l 'ti',rel ': S86.000 Murders in the fjr~1 dav, 11 was rcaUv lik.:- .'hllOlInl! Jisb Hlll b, rrd In lerms ofgerHl £;conl1acts.
We had ilL! lroubk ullllIlmg lh~m:'x - - ~ -
In 1972 WI[h the suppor l of hjs ;,v lie, J[] t ][;1 [ Ilex lU orr.: rele ~l prJ V1Ile (.)puc:; ven tLtrc - j!\oiL )pl.l ttl I - lhal \ 'ou!d
make llse 0 all the lIldl1stl')' c, perfence and COUt3Ct· he bi,d ~{lmt:d, Frolll a makeshift op~rallons center Ul h.i.s. basemen,
Joe lOok orders fr m ell I. nIlers ami Ilf;ed 'ubconlrads II lill j h. h was unllhlc t ItlJllage rn hil'l ha:cJm:nt shop_ Hc
d{;v-lop~d a tnlkgy of obtainin' ell lomers LUlU their reqlll Itt: de Igns. fuen outSUllrCll g m Sl uf lite w rk either [0
lher 10 nl m~mllf-lldmers or Ie firrn.~ in Japan.. t fir:-l. ilppr ximald. 90% or[h~ \\lurk wlLs OulSoun; d He (;ar~ L1llv
inspe'te port pr\Jd~(ced I } subconl actors be-fort shipping them 10 C\~Slomers or to the tIe, [-,-r • e pn~dUl:er. At fir:-;t
loil' ilrmngem t \\' I"" d \ "11 f-l \.,'{'\,..:r, L.k:m:J.nd I(~r Jw.:'" s"rvir.:c; qUI klj ovcn b ,1m .J ws biL.,cmCTIt pt:llLtiulI If
Jt\l L wcre' 1 gr I\~ !It: ld have h~ 11ml 'I II '\ ' lu ',1111111,
~l)ml:lim" lJmjo~ l:V ·r)lutlng. JU~l vh' he Il('<:dcu It. ..J .,ilC'.rc 'c-nIJ)' VliU-lted by an {Plle... l;ompaIl~ be~ 111
\/lIlclble. in April of 191' ~ b<: 111 v~J his pen'll! t to th~ \ 'ollensnk bLllld'ng in ~o~hes(e.r, N t
J e PU(c!l:t.. ed mttch ol'nll~ opti~ l11::lnut:u;;c\J'ring mad illcry and I SI;J. a flour Ifilil.:: bllilJing f urn ptltal· ullging
Pmuucts to P), anlJlh~r llJJli.t:... cmnpany lb~tl hau purcb..l.~ctllhc 'uilJJn , JUSl ~iglll tnonth' -after If' humble 'Hut "[1
Joe's b:1 emenf, J \1 Optic I h, d Ihe spa~ 4)tlO I11c~h. niC:ll .c:tpa ity lO c ntmu growing. \Vh,H h . n~~tl xl w "rc Lbr:
n ht p"opte to hdp 1.11IIl bUilt! his bmiIl s.s:,
Jue immeduuely ontac ed err}' ynch, J lell: de~lgneT h had worked wIth at Jh:x. $h~ ~t;Jrt 'd a few wee.. slater
(j . ry d '~Ign~ulenl>c~ and k-I:l~ as::;cmbh s th L ,,",ere ec nun1H.~al lO m,mllif Ciure <lnd sl-eftecll\'e Ln lhelr U'eo 01
Jll t<: rLa Is. JML orten s~m these deSIgns tl manufi turcrs I hpan 111 an elli)f\ (J urlh T rcdOCL~ pn dLlt~hu[] COSlS. "~hc
IS' lh r~al1: J [0 lUT :llCCt~S," Joe S:iy.·, .~ 'hc' d~signed Ihousands of en assemblies that l,VI;: sold In lhos'.> ca I. years,
pJrtlt:ul rly [01' phOlot. pc '~ttw ld pbul 'U!'JyiLlg, be ~.Jid Dphenomenal job " To ln~ Gerry is a ViC~ presidcnt ot'lhc:
Lilmpal1 .' nnLl \ 'ell past retiremt:nt Jge. hul sh' h ~tilJ t! ':i~nmg kn.>c un:l full-lUlle basJS tor the compau),.
1'0 de elup a r II s ale UP~t'Jlj n. Il wever, Joe [C4uir d aJditi \11 key me-mbe .- of Ihe /i(art-npellm, On the .-Uml:
i j lhal JM pti-fll moved in the W<.I![el'1'Jk builulOg. DiL-k 8achd.dcor iIDd JtiL.k chifan, b{Jlb ~:(pt:rls in I)pli al
manl1f'a 'Iuring, k l Ih::x. lu JOLD j fl. Ea~b ~Ir }t:'1: expert Ptl~sc. 'ed Mowle 1ge -micnJ t h opli 'al m nut~ turiflg
pr c S!>. I)je. p $ses ed If ,ng $f...1II in l phi,;, I i:cnr 'ring, eating, and he\'ding, Jl\Gk P(lSSC'~Kl:d Nkillll In LJpljt:al
,brriltding aml Jl li:hin~. Today, Dick i,' iL:c rrC'~lId~blt u rna ufactutillg. SUP(; 'ISing llV r 5<l m4 1 fa 'I uring ~mrl(lY~,t;'~.
In e fl. ISl74. ike C Ll J:,.e jOined the .ompany ,r·ln increll. ~ J I\.'IL ~ &ak~ fthrL<;. [-li~.rt:lgpun~ibilJlil,;;" event lin Ii}
volvecl 10 III 'Jlldl' () "'5i 'ht 0 • optical quality <llLtl t:l1gin'~ t1lg. uny. tik. i ~eJ1ior \'lce rreSld nl l1f :-ah::loI,
et1gll1 cnng, and qllalit) a ~ lmnce, eveml years IUler, Mi ha IJuli:m joined,h JIL to lweIsee IlHlIlte ,md purch;.l lng.
Taul)'. r....tkh· i:1 ~ Sl:!Uor \/1" prc ·iJcIlL uf p~r"tlurl i:IfIU hmltl~e
DesLgn. manu 'a.clurmg. 'llld guality :.I, :Hlr;.m~e r 'pro-;G"flh;( Lhl' UIllt:;t1 (;apLlbiliue,~ JCquia:d l\~ enJble MJ fnr
g.r wlh. ThcncompaIlY\' irsl m·llOu- e ojJ[lc'll kn. '1:5 wt:r~ produced In April 0 . 1-97' In Ih early years. lb . L:urnpally
produced higher alumr.:. luw v, Ille add d ptic '. n1e cumpnny' . large1 mark;:1 ... otdd evemuaH shift m medhtm
volume, hi4 her vnlue add (J 11ptics,
• llhuuglt Jut: h~Hj t1d1-scale operaliulls eiller and n 'Irong wam, he stil (aced hurdles, AdtlreSSltlg ~<\ It fio ~
i SLles be "ln1e1 his II eale't t.:h Ii n~ during JML' . tiriit d 'catk uf up:.:r lio .
r impm e dl h fluw Jmil1 the ill 1Y r, Jo~ to ok no abl)'. H r m mber~ the 01' htmllrc of o\/enng payroll
eveJ Thllr~da. For 111fI~c \,th(l Wlrkcu wlLb him. H wever, wiLb lhe :.iiLl of LJi fall il} n~1 hi wi Ie" fumily, plus
l'r~Jih.m; 'L.ld] as {;lllb~I.l1., he met CII h (1 \ demands. r\1m 1972. I' 1Qlf') J1\'IL wa." it rlcl b ITU\ t:r, lhuugll lhe
I;ollllxlny w;:, ah.~·<lY prol1t, bl . After thal lim, howr.:"'r.:r, lht' l: rnpany rep id H lls credil f nn I hus sil cc pcmkJ
WIth m 100Lg~ll:nn d ·bL.
J e'· ecom. ch:1I1en<tl:i vlliv i hlri g Ihe rl!;lhl pCtlpk l( ~u~lcr L111: ~u.ltL.lr· hI: tk&ired. '-[1'- hard fran
L·!1tn~prl:!1l'ur. lr·s h:uJ 1o :>d teLlS 1\' ble expect Illons 101' thel when ~I 11;,l !:; LJoreas m::lhly l:ugh t:~Pl'ct liml;; uf
yoursell '0 I JL.U e pe t 4 d :lliltle le ,h:1n I dem:m(l~d fnim my<sdf,£Jnd (lIdn-t ::Llway:q~ct It." Joe n Ie Ih;! he htL'"
Il~n;r hml [0 fire ::myc)nL': ·mpJoyt..·~;:; l\.lr whom tile llt \~ as 1101 ughl i ealu.e( II and left be "or,e d i;:lme 10 lhi'll
Llurd slgm[l 111 challenl! fa eo by.I H. dl,rlllg il~ initl4l1 JI) Yl;1an> C;lmC L!$ ill(:: r :uh nrtllt~ blgb d"m nd fOl tJ1eir
lens pr()dUCL~_ JML h d ':sL~bh.__h(d U C'0rpOr:U<: nlltnLril of USl mer alis acuon. Sometimes Illls mCIlIH breakmg mt{l
the :sod Il)QChIIlC to pay the UIl' deliver. tee- tor sbipm nts. Joe placed th company': C11:lOmersab ve all els.1j Jj
would J whal -VCr. It lL.ll.l l ~-ausi~' their m:·d . "11 wus Ulctl}' senl oflh:e patHs. Fun j]wut::h, VI' loll a n.L<:h. 1hmlsand
t, .i' iLms h~ lOin th momm:o.'
il th· 1Il1t1-J 180 H\'1l h~d lLl:C i.sfull)' slnblisll"d iE, elf; s a nlllional leader in mlSdium technology optIC
pmdueti\ln lImll L1L~ourt:i!1g. 11.- '·uk:; had grown lu more thull ~10 ltUlli n by 14) 4, 1he \.;ump 11.'( rWilllCi:Ll p :-ltl n
ills Or.:tm:ui ~Ily chi'lnged durin thi peri d, II llL\ IOI1~ef r «luircd bank lim::;, lkbl, or LL iIi at}' flUlding of af.l. typ:e
lb~ compuJlygcm:r<ll·t..1 ~Ignill',ml casl lk"....· llltJ ~Vlliu c.Lj 'uPlI) Ibe rt:qllir~ peratit)Jlill ;md al'ltnllimding.
~, Tile Jj\,) L lJu les ['I.'od l
JlvtL's St:Ct:cs.' Wa. l'uckd by a ulliq I~ "bUSltH.:SS modd" that enabled Ihe firm t c - pt aggre "5''. 0 '·sh r
comp Lil i n ~ hile prO\ i[ling lh~ Ilion sL degn,,~ or s I"vi lo rth merle::H'I ompamcs. Th~ I tode! de >toped
utg IH:aU 'ltl w largel. II p d by tht bw;irll.:ss I)P l 11\ rh ( 11< hk l JM ';,; r,lpi I eXp~mll()n, A: noted ab vc,
~he nppnrtlln;ty mer<red 1ilr ely due l) h poor cu:lom I" : L'"rvicu pm\oidi:d U}' m n)' ' up lies manufaelurers_ Produe
\ 'n: orten JellV ,.tU to USl 01 'rs I l~r lbWl pWIllISI:.d :'LIl I d" p :rfonnanre speciiications,
Th~ JM L bl.lsrn <:;~ III I Id h three Inlerr ~illctl 'mllj1i'mmLo;- I 'Illn~L:cllbl' 'lI~lomCJ servi &ali faCli~ll, ~ I
I)lll:-'~ cmg ld l \J~rs~as prLl{.luL:l:rll all t.h' d,\ dllPlIl nt J IJj-l!uU;,i,; ]'1 ical ueslgll, -' I t:jll' hI).' ;lll I II1lJnufactmin1l
~ 'p~rlise
Til c nwrpiec llr.l IL' ~~li.':~·s> ""':.1. u corrmlllmt:nliu 'u~tOl!1l:r ~~I ,jet'. I'ht' con paIlY'_ hllusoph. from
H]I,.:~pliul1 .... tb Itl 1W'oH.1 limdy 1 hVeJle$ and lOIHI r ,1.:1.1 't Iler servi'e tl l met and 0 tf;ln eeded pf!rt}lrmance
req uiremenl~,
JIvlL s supplier rejatioJlShips l epreseuled the se .and Critl al c mpOtlell III the. mCHlel JM l.,. ld medium-v(lluffit.:
[J're-c,:;j n I pLi '-, which e.nlailed nl(lderal~ d sign lind lug., manll..hlcluring cup.,billti(;$. PIe; '151011 Oplu;s teclmolo :,
parlu..:uJarly LIl Inal1ura [lfTlIIg, was well di(l~llS J a fOiS the w rId. From Hle company's Hlceplion, 1t develop d s.lr n
supplier r~"'HIOI1shlp~ WIth top-lt r Jap,lIl ·-e und later. otllh Korean Hnd ('bm _·e hrms, Th(;~,;.nrms, llilc; po ,sc sing
..ki.lIs to compdc wllh J\o1L tIL the lower l;nd of!.h(: !11:11.kel. IflC' ed th~ markclll1g -avv .md read n. bran name. qlJalil:-
l:ullHul aaul'ep UHt lo penelr, Ie Ib ~ 011h 1\lnericcm m rkel.
J IL':; in·Imu. c exp . rlls l; f'p "S•nU': t..l [11 . L1lLn! nltl~a l coI1lpUllent In the btl ~j ne·'s model, The omp~m y':<: qual i~
l:ltP;lbilille an I prOdtlCliun ;',p"'rti. I.' tI vcol p~d ov r tim , !!lili~t1I_, .TML invcsl.:d in Illlilit)' a:surwlCC. LJplic:J1 ut:SJ 'II
und ~ '~ting expertise, These cap;iliilili~s ~nt.lblt'd lhe; 'omp",ny 1(1 out ur{:~ upical pr lu .thm tOllver,.;ea,
nlUlUllhcllJr~rS wilil perfonllln~ the highest-margin iI peet. of lhe busine:s in·h Jillj:C. }vcr !lme. the cump,H)'
J velt)pC' lli"h-ql.laJity, mc~buI1l-\,'t)lmm~ manufimlurin clljJ:ibllltk;. l:ly tllt barly 19' : II1lLcb of lbe hi hest \'alue-
ud(kJ P IJUllCli n wa: perf nn~d mtem<llly Ln R che, t t, NY, , [ill, J 1[ !J ntiml din fu ll~ ([1 U1C ,'k' and scrV1ct'
:.l~pC L ) lhl: opll . valut: chain. It al~1 pruvj{ktl hlghcl'-v I 1~-.ltJdc.;(l service: , sLich as "rUil;al 'I r , • TId lilt! ml?:;L
sopllisLH:ated optical pro lIcli n,
It uilique bu. incs., model al:>l1. nabkJ (be- tnrnpHny lo :;tab1lize lb cmploylllt"11i ba e In a 1>ornelimes·-.err:3u(;. market
\ ht, I L;ydlc<J IfluduallOlls rcd ct:d Jemand, joe ~ oltld shit) prod I'lf J1 fr Jill ,,' r~ as onlr.wlors,.tn J rL's Rucl1~sl.i;r­
based opera1 i n.~. In mDre than 3V y ars {It or~mllOns, J ML o~\'e-r laid oft' an .empl }'eo;:,
6. L Ilg~T rnl Strategi~ Thr~ats urad ~\hU' N 'I llge
By h~ turn uf the mill ~nnium, J IL \\ a; hrm!)' CllS ·unce:d a. a I~ader 1.11 l~ approx1ma dy 200lUllli n V, market fol'
mediLlm-volume, mo crale tedm ll)g optical ~Jevjce~·.91l ['llt. :;;e~~ed a wid' aruy llfuptical design. g.rUlding_ polishing,
coalin<r, ;lml ·cmt..:nting expertise. JML pia, cd lL JomitlClnl r II: in lite. rioin'll equipment mllrlufncturer fOF.M) market
egmelll, III Ihis eglnent, the 0 tll1 W 1.11 prQ i le ~1 e 'ifil;:I1;ofl:'i l) JML, whi.ch \....0 Itl then rotlllagc lh~ ~sigt t
proc!uctltln, ami q~lality as:urtlJlC" )fUl 1JI JUl:'L Thl:' ornp.any's abiLit;' I pr vlllP opirc~l "b\lndled \ 11Ie" l} 'u;t(}mL:f~
~mlblt:cJ !lll 1;' 1 lpt;;lC If) ill rkct lh 1m '1 CS lrms h:.ld e iled f'QlTIwr Te:,gional (;omp '[ilm:;, su~'h .lte:x EdnalLte •
• rf1 :Lfh,1 "V. llen.';l~, "Il d th~ Plarkct in lh~ I ~'l(),~ By lO . llIr uf tll ' ItulknJlJUIll. JMl'~ U base competiti, n wa;
tl1ditt:c( "lnJ f agIL1(;!ued. II' pl'ima 'l direct ~ Inl elihlr ~ '<. 'Irvine. C,tliri.Jrni:i ba.~t: I 1J ·~·Gn,)l wJlidl aggIC'si>n't:J}
-ollghr mark l share In the 1\·1 markd. JM L ;;[tTImtt'u lll::!l L\lldl~~-<...rJ( 1 wld JM rallked til and eG TId in lh
l'I1arkt:1, t.>lhtT US-lnlsed COJllpetlllQu elll"ll;.e-u IH the form ". riNlS sm. II nl:l.l1ufaclurers wilh optical C'tipabilille~ ,uld
expcr~l. c,
Durlllg thiS p l'i e1, however. Ul plical mill'. e1 Wil,' nee agam 'how1l1g sIgn." of r &lrLlcturing anJ l:hUlige. Jot'
krll.n lhc:.>c changes, pnm:mly' rdat d Lo ad,,~mee > m ll:chn()logy, could ad 'e el 11 ilp, Cl J L' competitive- ~ cce~
'o'er the fI xt ecade.
1Inl:)r0 em~nlS t1l ovej's{'{lS productlO11 and 1he (lV' b and lise 0 th lnteraet po'ed lbe fir tlhre~ll. .- 'sl:ln ()ptlt:·
pI' J lucer:; became mOft: lnlcl:,rrakd inHl the gillblil eC0110ln) uncl their skilL tmpro cd. rb II'llbill to CU' unwelU j~ll
if1~ 'e;l'ed As no (] bove, J:V1L' 'busl1 '~S I} del 'lI:lClCc1 V!'I hi"", in p:lr by nllO\ ,in the C'OlTlp:lllY lo '(mlrnct wLth
fu 'Igrt pwuun::rs l(J lTI(mUfaclurt: lU\""l.:f~mtlJgill goucJs. JML guumnr'l.:d lUI I rovjdeJ till: IU.1il , ilS \Irartce imct
u~t mer ':lti 'ftlCl i n, As lhe -ap:tl iii ie' elf· rei~n pt ic~ prod Le r~ ndv~H1 eel up the value ehalll11.od the Internet gU\'i::
l!:1l'm !:.TIt:.:J.H:r ::.LCl"es,~ to tbe ILlnnAm\;l'il"::.L.Jl ITl<i.rkd, J 'iOould S';u t.h~ pUknli",.l l"or J ML' . direct L:umpelilio witl Asia
pwdllcerli
['he wIdespread l e f Dr leal de Ign ,,0 (war iepre emed rhe S 'ond threal. Th~ omp,luy earned Lts hL he!H
mnrgJn.~ frOl11 CU8~ mer - reguei:>tmg pmdu IS t!lfll requ ired J IL's expertlS~ in opti al d ':Ign. Till' n W locJmology.
howe ~r. pl'OV lkd of1'- he-shdf complItet software lh3t HO\liCd gCDcnc cngilH:ers 10 de~,i1gn ophcal products. \-Vhil
JTvTL mml:l~ menl b lieW;ll lhen ,ncl onLilllles believe Ihallhis off·th " nDl rSClflware will n 'r lot lIy supplant lh
need fo1' Ihe SUp"TK r pcrform-ll1te f pr tlUCIS c.1e-lgnc.u by 'killed opli~a tI igl1 I'S ji \videspre availability c tl1d
pnteJlti:llly r dllce the demand fur JJ I .':-; prod ct .
J c aw 0 VI' I.lm:al posd by SlrLL 'lund : ltiJlS wilhiD lb· indu try - -Itift 1l1il created new forms of C"Olllpellli It,
In r" r to ~ ce· ed in, hlln<r;n an e mpel ilwe ellvir mnenl., II. numh r} IflllCa.lIrhl loni~ l; mpllnim. b sed m !be
l'nlll:ti ·'ttlli:s amI Europe ball impkmcriLCtl t.hv~[ 'ifLllHi n ~LraLcgtC'. l'he'·1: lew ~ III 'JUItl~t Lt~·, t,h liS M ·lk - d I,
VIL<J,e1"o· ,Ibuqll rque. i\1 •. e~\ (m ~ lpnmlltlllOf (ewp nBe.•cl1, I.lnd ·'Y flJ-te Rj'perlndu~in'~bumllt=
ph{)lonir:~.ndlllc I products UTI.,! • en i '';: II capture gn.'tlllT 'altu:-audctl 'l bt:;' pruvidc- 0 I ()Ji!y 01'tlC3~ design,
r rudu 'II [, ami valle-i1udl: I se ICit 'ut:!l ~l~ L;u, 11. ',hU.l; I ge erall'h 10Jlit:~ r 1;11 d prod\.lCl.Ul,;!1 a hL~ ... r. and
pr ci~ion mcasurcm 'Ill J:L]lI1pmcnl l\lh]ILioml~ly, IDallY irlV~LJ:J HI A:';Jan prot.ludlon 111('llilks ItJ l1l'lpr ,~ Ib Ii CD,'I
comp titiveness Integraling these apabilille ::I!I<mr dlh firml'J to provide :sigmfican[ Y;llucd·add~d Lo 'ptiull and
phmonu.:s end u~ers.
The lla.I1giZig R Ie of all Elltppr neUr
o er II Ltl, Juc' n,I' ui\'~J. Durlllg Lbe ear.!y t~ars uf U.lC blLslue~s. he closeJy Ol.ersaw tlv-to-d'3Y operation~.
R 'enues qUiL'k~ grew f (1m sev rallh It' nd in It 7'2 1(\ \' r 10 milliml i '1984, ,\s [[)''';~ 111pan_ bCgtlll to gl:nIJrull.:
.:.ignificaJrl ()!l:'>ht uw and j1FQfilabillt_,. hmvcvcr, JLI~':S pr~urHl ,~sh.iJlC'tL He locu.seJ less n gro'",'ill~ the bll'Lne. - and
~t1u[e ' ['vLee t hi:> lUL:ul L:Llltunllni , and n, tiulHLllmdt: wr 'oil iz.li He heC"al1e in\\ll'{~d in c11aril.abl~giving ami
~crvit.:(! hi na.lI< fllll Ir"ldc ,_·S i ·jall n~. H 'all=ll L'L:Jin':lh:ll. ,It.i:l.bh: P fllUn r urpw.rntt= \JurniJlgs inlu empluyee heL1efits,
esplt III ~ (Lddili( J ill d l VILLe:.. Jt1l: d 'c\:'u l mnjnt lin Ill,)st (lrhi~ daY-lo-day <.'I ti\'ilie~ ;11 JML,
.. met: the mitl-l9 O~. Ju ' !lall pr "ferret! :!>hmer grm\llIl -lL keep Llw ompall)' I!1lmllg abll.:_ By _OO:!., JMlhowed
~ale llfnppro:mnntel;'. 1 million, "mp1oye ~5 people, :md wns both llIOfiwble andML ccs:-fuJ. J(l': cllj y 'd managin!;
J fI,'1L nd often br,:cam involved ill ~l'lily IUUlm ~s_ ".1 fljy bl:'inginvol\'cJ Wilh tb 'se tusks" J1e \ '~lS "~50. aware 1hm
IllS hcmd -0[[ "tyk could b~ ,I hiudr 11'1;: tu pm th b· 'oad Ihe 2 million level. I lime he on idercd hiring [l n ''I
prestd .nt and moving I ll:te f(jle ofd,tirman of the board, but wa:-; DoL ·u.rl: Il'hc could LTlHIl.Ih"Uo suffiCient di -lance from
dm~cl !l1~mag.clJj ~nl \ "B: be 10 tilUVL: to 'lhe board.
By _OO.J, h W'Vd, Joe !lad begllL1 con.JdCnll] m Vill' 1W company Into ilflothcr hlgh.gruwth stage. he ne;;;1
gmwlh rim,· I.! would rCtIUlf' JOt: to pI c~ a bryeal<'r t'llIrh~ 'L UIL le~dtnl! lIeW l.rategl miw1tJ\'es' nd fllan::.tglll !he
leadership team ~Ll(] les- ernpb si5 II daily peral i n8,
Thi' mt1v ' would f 'qum: tiLt) 'ompany lu rlln to U\e productLOJl 01 lLlgher-v\)lue-lltld ct, IT10f. inlTicat~ opt](;al
deviee~ all i lhe sub-a embl nr 01'1 ical J(?vice~ h~r IJTiginrrl equipmenl nl:lnUl~H;:llLn:p.>, PUlential opporluml.ies f<\t· Ihe
l:lmll~;my w<.:r~ associated \ iLli II V;ll ieLy L f ~)Ik,L1 I uUlIet. use,u u1' he I lii!cr m and hi -nledi al inci "if! '_ Om:
p~i,(ifi(; high-I ell pro du 'I as:; cia c 1with Ill;': l kcom indu~lry jUV( Ivcd D'n e Wav 'Divisi It Multipk, ing (D D 1),
rhi~ LcdlDUlug,y l[l(;r'{:l:Lsd lb" bandwidlh amI ~fficieHc f fiber t ti lLe1"v rks., ~ 'hich oj]l lwec,! a 'ahl Itl i;ilrry I un}
l: lW rs, tt n. r daHl conll >Ctt us by as ignin l 1m 11 ne-a s1igh,ly di~ferefl hUlI.mtin:ly dis Tcl " wa dengtl.L III 2003,
Ihe mu,kei f r D\VO 1,. Sl m~ \ ,IS pn~jL:clcd III hrynl,.... L' .. A iR or _R% 0\ 'r Lbt: n~At I'Ve ):C"ILr .1 fl
JOlt eSlltn~Lkd lhat lhe t:orn any'~ ~nlr.>" inlO DWDM I) dUC.lLO 1,; Lid e palld lh~ annual s~~lc,:i'\ to appro:<imaLcly 50
million wllhHl n • ye:;u penod, Production nflhese d vie~s is ompkx. iml(}l\'inga pr cesS lhat place~ vt:r 100 cOl1liltgs
on U0 lOci. subsl.mlc. -liIlS su :slmlt:!.· lllCIl JIvlded mIn ulJlhmetl~1 sIzed pie e. which In 200:1 c<lull;! s.eH tor as mudl
it· ~1,40fJ p ;j" pIece, Hene ,one wbstrat ,wll :1 hIgh m:lflul:.Idunng Yll:JJ mL '. eould produce approxImately 700,lJUO
m re ....enue,
JM l"· ~Lr(ml;'; t'immcnl posluon ,';'I)Llld crmbk Il l CnLltr DWDM hk markers \\lJLhOLJt the need of all Ollt lde c' 11
1fIt!1 I ,rile company W;JS <l~O aid}' w·ell posl11oned or rnovrng jnto adv<ll'lccd or !Cal pr(lduc HTIl It cllm:mly owned
numbcr of wphis!H.:att:tl walJn machines llliH could be llLL1i2:ed lO[ D DM mall\lfactUl'l1l ,ad er cquiplll II uch
•..' t:Lcnen; and s phlstie;.lted ghs' t;utling devit:e-", could be pLLr n:1SCtl. Altt:rnati dy, 11' the l:omp<ln~' dltll1 t want to be
i o[v din thi lage ofprudul:liul1, the orkcould b f?1tleJ OUl tu pe laHze 11m If' uri]' b'lsed ir aiifornia.
JML c timutcd IhaL, ~L a minimum, In • fle 'C5i··ary pn)uul:lion c-qUJpm 'nr w uld r ·quire 11 1n\'e,'Lrncnl uf pp u.x.in md}'
_ I .3 minioll, The CUillp'fUl I did IDot clilcenLly possess lhe d~sigl1. Lnnrkerirl], :Ind sam a peel of manufu lLlring
cxpcnise r qUjred to cnl r th markeL, but :kill 'd re~ urces w 're U'Uil:ibJc- fQr hin:. J~ L L:'$lim:ll ·ul.llai an 'lJdiliunal 6
empluj'l:lc. w IkllJ b req j,'t:J lkl cump 'Ie i I Ill,; D1vt .•1 m. rkt:t, .111 ll~ I r 11 e ··e , 'U 11d require PhD" Ii - skill ~t<;.
D pIe Ihe L'IL!l1Ific m pmeulial relurns, ' mo t,; t hIgher HIlle "dded OptteS relale~i products \Vas vel)' fI"Y
J lL'!> lIatilllunal m.ark -ls \ en: <1 I \;'cn> l!icd. C0I1S1s.tent, llnd pHlliLoll bfe. M.fIJ1Y new phOLomcs.[(~I:lLCd prOdllClS.
ran cularl)' thfJSe associated with [he \'olatile It:! t;OJmnUlllcatLons mdt stt')', coul be e."lremd)' cy Hcal and/" r
utlprecllclab l~ .
Such est"lhli,'he('\ Cl n p ni 111 ing, JD, Unil h"l 1,), luc:e t~ :lJJU '0 I J ill\ 'SIC 11'~<lvil in lh p lllonic - driven
ltlec mmunicalions market during Lhl: 19(}0" :.md ~·~!rl.y 1000-' ~nd pO~Lcd ~LJbstanlial l11SSC~ Llunng lb'
lelecommuJlicalion~JedJ.ll(: of 20Ul-2003, orllillg. I.lte teclllliJlugy iOl.leeJ and markd leader' fib optic cabl ,
'Xpanel d tll':lsily lnl il1 Jown.-l.re.am lel ..: ~ml\miC:31i IlS llh{)! nLc <llll r~ic pn:ducL~ The L;'()mpail}"~ b'I'cum
I,)gJ1l 'nl fl'V(;!1U' (i1h..ILHiilJg lb T upti(":i1, eabk', amI du\ 11 rearn lkvi~·. de 'liut:U fI Um ('X, of tot.,l rtlvemll:: I _001
to -Hi%1 In .jlO~ ,I i Larrret \S I reswlt f Ihe telecl mmUnil:;1 Iln. 'ra-h, the company's IOl.nl re\'enu eclmed from
7,1 btlJionin :wnu I "'.1 rnlbun in_O 3.1~ JUS Unipl' .c,~ llpllcal n 'tWI rk:l 'umpwL)' peel li:l.lJIg IJ:J ' mpon~iJl
: [l pro~1 cl 'IS i.~Her;l ~ ith rlher- pli~ and C' hie l'k"'lsion m:lw ~rb., e. pcriell..:ed eVel] 'Iller htihly, Th
,ulllp,lny's fl:venul.:s (I:lll'r' In 3.2 bill1 [] i :l001 tl~ 67fllTliHicn 1112003,13 In 2001 Ihl: t,.:UJnpany r-t:p )rtcd OVer 50
hllholl in 10'~:5, Tekc(l1llnllll1lcal]on equipm nl gl:mt , l.ul;ent and lone[ N lW\1rk~, aLn posted I rg rev mU:
redm::llom anJ IQS;e5.<i· arc. ul 0 tbe t kCOJrUllUt1ItrithollS :r,ch and I rge ll1\'t::;trnerlt. in photoulcsioptlCal compouents
l1d sy tems. Lucenl's revenlle f~l1 from 1.3-biHio in .00 I to S8,5 billion il) 100,), l>: The c mpany reponed losses
of()vcr $2l:l billion From lOt) l 10 2 lO ,15 Kort 1'5 rcVCllIlC r-n rom $'0 bllhOl trI 200 I U) '9.H billion Hl 2 t{)3. liJ Lo scs
durin thl: same lime penod \lert ppro..,,;lmatdy.$30 bllllOn. l ?
Gjven lbe p'celH isma! per ormanc-e of the lar -est rtnd IDnnciaUy ble tel CQm and photonics companies JML
....icwl.:J ~rlt Lillo Lh ' Uwp Iti.Ul'kd .r ri~k)'. ~~'i[h DO 'erlaiJl pa off Hl til· n edJllm h~lll1 due t lU:lrkel atld prod~lction
[WI; rla'rlllj S,l; DII. 11 lhi unprediL: ilbilj[>', J did llllllJ.eli ' [11. l:1 'curate ~hm1 ann Ji nl lelm fl! ' ·nl.W projccllOn~
Wcr. pu:sibl ,.Ill
J tl Tl;alt'/e-~ Un: tim~ hH~. Cl}mt I!} '\'i~lLJah; l"lllica compllll) 31.1'" 'ssiuri iS~llt:S tiu rus~ible exit st utegies. :1 w III hi
IUle-50s, his retirement l:) Mt LIUl ,u.Ilem, but be re -og,lliz.e~ Ihat II is ~ilq:ly 1hal he will relire wLthin 1m 11 xl lO yc:afS,
rowing \h com pan) \ '{Iuld require tnn'" le:ler hip. COil iderllble lime:ln d 'orL and an ubilily lo man~{gc risk. 1Ill'
dior1 w()ulcl at.·} entail Lhe d ·1·gaIJUIl uf GO! ~S1d· bitt rC -I uflsibJ] It)' !O tlc'luile and devf;1 I ne \' market :mJ
tedmo~oglc<llexperlis·e-. Joe c uld start the'e on, bllllt I unlikely dl:U b.e w tLid /lee the projct:t tbrough lo cQmpll:tll..ln
omcollo els' would hllv W b(,! round.
JUt: nee hupt~d lbal one ul" hls L'hildrcl1 would Sll 'celld hJm :H 1 'iL, but his hJldren do Ilot de~Lre to run 1.ht:
COI1p~my Al drtferenl time~, J(}e's wili ani) childr- 'n h,iVC \' pkl.:d rart 11mc for [n' com pan . but they have never
shown 'ul mlt:reSl tn l'UlIDing he bu illeS'. '1m llily. hiS dddl d lIg1'ller, ea a.:; I, worb part time for JML tIl Ihe
fir-.anc facte ulltil1g 'lICIl.. Dt~pil', lhi:· 'uune '[ion tu the 'umpl:my, ht:f priJn:'..ry c"reet onCcnlS ce ~er On ner nm,il J and
chilurert M1J she Joe:: f 0 \ 'i'l1 lu III J L J e' ulh J' t"1J 'hil fen \-vorked nl JML in lheir ollq:,'C yc.a. dunng
~alkTl1ic br ak:-. but >'>'l.:n lht..'J1lhey p Il{SlJSSCJ limitL:d im 're'L m t1plics ur J~\1L Jud~ 30, i: :i pr fes h-Illal tal worker
i i \ Ill~ in [he are . Joe. 2~ J s tl sucmtst!.l. ie. t a her based ~ l fa Mi we: t 1Hl bII rb, Tbey () rue v r1' h(ippr wi lh lhL~i r
curRnI c.,r~rs 1lIl ul:I]ij(ely Ie belOome I.l\'olved in he b\l~in ~",
Mt)r~o\'~r lh 'n:: an.' m Itmg It:nn suce' ~i rI cllnuiJ.ll'!> within lhe S'tl1 r tl illllg~ll.enl team. Iv embers of this
higjl1y "killed groU] ,if J • COnlemp mrl~ and h:l\'O: b en wiln the ~\)mpany ~il1c Lh~ I97[}s. TIl[ 'J.: flh' fuur', il:t'
presi~lcnt; Did'~ Bu 'hddcrnf J '1am.t..!',1t:lurmg. r-,·likl.: Md..:u 'l..cH) t'Ql.l<t I!ty anJ E[]gll1~l:rltlg atld ~1il,,~ Juli:, II [) Finane'
llnd OpenniorJ - Hie aho iLllheir rnld~ 10 I te- I) (Jerry '-. neh, dce presHienl n -OptiC'll 0 >~ign,. IS m ber miJ~7U~
tScc Fig l b >It}w J
ther opllOns ,lIt: . vai I,~ble If\ hIm, J(}I~ ClHlld hlr :1 pre-.wl fit and Chl top ratmg (llTic 'r ami b.c~ome bUill"C chell!'
lie could Ime a dYl1illlHC eni r man,l Jcr, whom he tuld gro m to CVCl1ll <llty lead lh... company
He 1"0 OIlSld an Em)l y e~lOck pllOfl r· gf,Jll E or l or ,an lPO, which would allow hUll and Ius
L:mplu. e.cs 10 cash btll of lh busll1Css over llmt:. bmlhcs ~ QpllOnS do nO! sc)h'~ lb . uccess!o[] pr blem, AdduI01l3/ly.
J 'tL's size makes these optl0ns r lRllvely coslJ. '
lh.- !>ale 01" thc company lfi .dhM un ~lpli rI, bUl Jnt:: \.\,()uld be V0ry sckcll~C In hi~ lJhOtCC ol' cqUltlllg cbmpallles.
in m;i,,] rerum i iml 011' 01, bllt 101 Ibc III ,~pst prionlv, Jo· \ i \\$ I:mpl )"e~s as pal'l of lli' falil)' :md is
t::LlmmillL::d Ul c(mlim illg !>;tabl' employm 'nl. !lumber If'compani 's'might IlnL! J\1L's c;\p~rlise. C~ lum 'r base. anLl
protlucliofI faeilit.i S lief' J\tral"ti '''(:, , [u[(:igl"l upli SlHamw ~IU.rer migbt fil1U JlV1L' ma.rket preseJl~e oct c(Jotnel wry
vulu:.lhk US flr Eurupt..::m pa.9cd IIml ·eekin.. l() l.:real II. diver. ific 1 pbuHJnic~ cllngl rncrull: W{lUlJ WSt, lmu
~iglli lll:anl aluc in ML'$ ,1S-lit'l:: and c. <p~tlIS '.
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Jtl ' has m:JJ~ rmm)' 1><1 Tjlie 'S [0 csl~lblish JML <IS <L k<ld'( Uj lh~ ph lottics in.du tIl'. or m;IO}' yClll"S. the mpall>' h~!>
c ."umed all IllS waking ho Irs. lill. J eo e, pee' til t In will n I be t.he -1;ly-10·d~~' chid c.:\cc l.iye m 10 year. ilt:'
woml'rs wbal tLI\: WQI.l.1J b~ ILkc I t' he wen: to let go uf ..he rt~m~ i1mlaJ1uw 'luilCurH: else 0 I. ke ver
Jo¢ en'oys he company, lu employees and his work. He. (,;()ull b~ p rfc Uy conk.nl k-cepmg c.h . (;urnp<lTl,' <1'. If i~
He could ma.intam L.hl' cum:1ll lcxd 01 rt:Yl::nuc fur JUlIe a \ 'I:n vmbo-m pLlJ'suing any new,opporlllnines, But where
would thai leave J 1Lin the fUlur~? Would he be leaving the- (;(lmp.any vuln rnb!e lit market:> wllh I[]CreaSI!1
L'lJmpelHlOn :ill ! . hrinl<J-ng m<:lrgin. 1! Do's th<? chan6ing cm lromnCnl dictate a proactive. fit \'t: LillO higher-value-added
uplll:: I markt and teclil1olog ? And wb:H -abmll H f lhe people wh w rk for .TMT., I }yal p 'opl.:: who rdy On rhc[]-
w, rK r -\iPP m f:lmili~:i?
ThL:::> , qt:e~li. 11:; l'tmn a i..:un.lcllalIOn f is Ilt', whu ~ re ulUliol1. will determine the future l}f Ihe \;(lmpitny, Right
Ih: W J \ i~nes he were hert f Olll'ea jing the Inr~; he min 1 lm w \.'h'\;[C hi,' 'pmp,my will b" in llJ} can" w1l0 will b~
It..:adl1Jg' it.rntl whal shal'l: hi ' uwn tift:< Will [ak~
Opica at t 1eros 'loa's::
St ~at ,"es of a Family Bus"res
Rich.ard Dc 1ar ino1
.plort,n g Gro h " n Exit
The JM L . ptil.;(ll cnse wus 1 \'clupeJ t e pl1fe lind pn mole lisc\J;sf n 111111: lmpal:1 fan ellln:pn:l1CUf' . lllu[i".Jt 011S
'n ~,lsaLt!glt:.dllillgl" iirm gnl\~ Lh, ,.mtl lht:' [lining nJ sh<lp~ \\1 thl: I:nlrcprenc.ll(;> I:,.... il I I.: ljl;l~
I, our ~ Fit. nd
Thl~ L~~ • was JCY'd' pc:J or 'umdllrd }.1il, crltn:pn:'lit.: lI'ShlJ WI' Sl))ttJl b lslJless rna <Igemenl Ct U ~, 'In a l:;rml'~rcl
lIl1.roductory en1.tepreneursbll course, tile cas~ nl.:1Y be u5ed ID dL ells Ions r Inted to wm1ata n 0 XII :Lral<.'gl 'Ji by
nLrprenCUf" III ,I :mall blL~mes~ 1TI,<lDu.gemen1 COHrsc, the: C<J.~C liIay be mptoy\:d t dlSCtlSS the [;l1all in rote at
~nltepfcneunnlmanag 1'S in dyna ,. IJ du Inc".
JCI1~ric [opje~ txplor'd i1Jdudc:
I, TIl role' ftbe emrepr nClir ~::Uld the unpuet oj hlUndcr prct'l:renl·~·j m tOt; Lcrillg firlll gro\ tll
_ t'omph:xitici'i. nJ Jlfll!';llll!~S.tSI><.K1Ut~J \\ lllJ ~Lrategll: cbllllge II m~lI, su '~e Sflll firm
-1l1l" l"n III • '.e~ -ion md C II ~tr.lL· gill' durin" Iran~iLItP_ h ;LWI.:t:'n gr wth plnls' ,
Th .1\11 C;.lSC pr nlOk~ di"CU]'i;i< 11 arlJ r '\ it.."\\· r a lImn el' uf \." uemit l;\t'nllur~ ,elaled LC> xiL '!r<ltegi -"
U'velu]1c{] by '!lIfer 'nelll1> ami the djffi 1I111 Sassoci", "d \ iii, manng menl "1 lC - s.-i m HI -!l1l1Jl dl,ls ·fy held \UfL rl
f.lmily- peraled )1ISIIlE\. s. ',; hilt: a gmwJJlg bOl.ly uf liltnuilic .explures Ole r. li- n·lllt:.m impClrta~c ul
I:nLrcpn:nclltial, exit sll< tcgit:~. lhdr 'ml h<l i j Oil IlJgh-gro\\lh tlrm. WI(11 ve.nlurl'l 'u. ltal ~Ul i altg 'l mVC'LUi'S, Fe.....
~t"l di~s :plO;t;ific,Llly ~. I'll r' who Ih~ l'mmdin • <:nll't:pn...m:uT1> of clusdy belt! ~I fl It <l11'lLly- perat~d) Inn mt y d _I;t III
:.dl thw (01 II plulles , l: i~lillg eSe<l d1 tlote such sJgni ficanl ill.:tors •. a III "tJt" ..vinil'1~ b 'ir::-, hLln:u 11l _ml bUI n , It,
dearth of C<l]1llal. ilJl;le' . pen;ooal IiquiJily. 'mJ. d~5ir" tD pLlr:>U uther Itllere~t _,3 \Vilal is widely e'I'tbli:;hed In Uu:
htt.:ntlUre, lL we.\'cr, IS that all CI [r~l ren~ur' deciSIOn t!.:.t spll his or her pn !.ely f1wn d· , mpany L' mtt!.1 dy persQlI'~1
ill nrllHfe -I The Jr'-.'IL ati r I ods 111 p rsonal 'hmel:s II:lCJflg Joe LuboulCJ, presld '01 and major;ty owner ()f JMl
Upllc:aL Joe IS nCl~ COIlSlnl nod b) lllVesrors or (.;orpormell1crsoRa! il h w issues - allhol.l 'h !l1~ ;i\"an;n~~s or lhl'
challglilg opucs competitive n\ iromnenl dtJ'.:s represent II C01l5trmllL ln5tea( hIli exiL d '-'I:1siOit vilt be haped b f
balam;;i!1" h;~ : LL:jchm nL tl' the firm < nJ its employees on the one h:mu. Cllld his 19C m~d shIft il:l personall1Jlerests on
III (linel.
Th C'l.'C ]SO li:dl:I~ t\ llJscu:sioD abolll manag Jnent SUl,; 'I:: Ion iii llumly bu jaes..e~ s I) Ilio!d in LhL- a e, .TO!!
LuboZLO'S i.nt nli 1\ \V· S10 frei'lle a camp fly th. Iwoull be l:Ontill1l d by hi; children, bs nl Lhj.~ UU!COll e, (lf~ has fill
f m11alilU • '. ·il n r exit :>~ro.1 h')' [l C( rnmul'I Llik:mma arnung cnl1cprcm:tIIs. l3ulh IJle sU'~leo _ <llld emrepr n uP.>hip
lillo:mhl r " H£n:t: Ill. ( mosL man.lgemcnl Sll.: 'es il n i 'sue~ r n I \' II und r,l) J.1 The l.'11tn:-prcncUl'j; lip ill' ~ilwe
u h:~ lite n: luti d,y lJ 'LICC 'ssfl11 ·ff, 1'1 01" ~IHrcpn:nellr:> [( ra~ their h~IStlle::>e:;; III lh~ ne. \ g llemLi 11 Till!:I emgc
lift:' .:xpn:wm·y () :l lamdy- }wned husJll -~ 1~ me I)':! y ar~;ll only Inrc In I ~ j,lmdy bllsme;;se,- -ur\'l\' lIlto Ihe
second ITcner;ltl n nd I l' t ~G pass I lhe thll'd gellerallun - 1he hk.:hhood f SliCce SlUr) IS losdy hnked 10 tile
<1t~grce ()flt:)Ilg~lt:"f1ll ilwol emllnl WlttJ the company on the pan of I c d'1I1drtl1 ,:-I \oVlthm lhe case, 'ucceSSIOll pr peels
ill'e a~sCl 'educe{! by the hlgh-teclmologj nalure (the optics IfldLlSlt I~ family SLlCceS. lOll LS lc~s llkdy nI dYLl8!n.lC. hIgh-
lc.dlll ,I,t\~:y-oriented bll~ in ·SSeloi. Q
2. ,se 'uops.is
I'hc L:~ ~ bt:.::ms In :W~ \ iLll Jut:' L ,I (':.;zu '" Jc 1I1mg 11I~ lllun' tli r~tlL n .f bOlh J!\'tL rllL:a.1 ami his r I~ u~ I.:hid-
0;::-;[;: t liv~ ffE '~r J It:' f llt1deJ Ih~ I:Ompall' In 147' and hilS Sill e -I,;('v ~I 1\.; the Ct mpany'., lmlJ"qlly nWDq :JnL.!
pr 'sid "111 J qmpt'Lt':. III Lbe r<tpully grLl\~ In •.• yc~ Jttlicuh III LjuanLL!>. phutunlL':' ,m~1 \.lpILC. mJut.ll . "'p~dfrl,;tdly.
III ·oml ,11.)' d .ig. I mllU 'hcLun: • ; ad 'ells jl'e ·lti!ul1 pll~. - ollela 1\ .:J} ,,11m II try 111' ~ 11' ni:e'n lIl\'ignraucd by
te 'I:nt • t1vanc '$ m la:-rt"r am.l II ,hl- 'lIlilt.iu· JioJI:: tl<:dmulogy, I3raml 1~\1'" mtlLli'LIi~s md m;;lrKo;'l 'u'I1;1 Ih )se
UrrOl1n(}jng lb r pi' ~ lelecommuni (IlIOn, hi m ciica eqllipmenl, an I uhlmallOT] (;T\Sur; etc. ha... eml,;rgl,;d us
L:"nablmg l.echnolugH:~::'.
The Clr'~ be!!in b oudinm Joe' moti 'MJOllS fol' t rlmg JML I tical, Gr(lwio'~ up, Joe w'
Ideo. starling and n;snrung:t bll.si l~~~S, S a chIlI h~ -hllli:'d sho >'. worked as: :j vendor 1Il ,ank ., !a:dlUm, and \ orkor..i
(ur hiS unLlc~ . small flld \)1] bLlSJnCS.. Juc·S"llltcle.' played a parLklllarl Imp rlam role HI shapin!! I I' as\}lr, lions He
~w lheir tehli e w"alth nil independence and so n ~lll::tled slIcceSs wiln enlr~rr ·11E."lITShlp.• j cr ubtammg:ilcademl'
fill pr\Jk:,sj~~fml cxp~riEm::t' 111 Ihl.: n'ld Itt" upli '~, JtJt: IdcnliliL:u un (jp~ 'rlU[lIt~ l stu! L II blLSItl~SS It1 the e'ulv I :,17 Os.
His empt<l~ r al lh' lilJl _ IJ}llic' produo,.;er lie,', • ppen ed lu poarl) mruugo;: III ~L!Slnmer"'llr ,(ill 'LtOn inl fllice. T11'
rpl1rtuml. en) rged.J ~xi~lPng Ilex CU,IL.Jl1lef~ S \lghl l'lh~r;-,upphcDi lhal wLiltl prmilk ljllaLity'u.-.tOlle 'ervi .
JI t: fL>lmJed ML H\ I l1 7_ ,me.! pUllreumu't fhb lli1ll;: :Iml e lergy IlllQ Ihe hu 'iness, ~ res\Jl1 fhi~ '(fort.:>. J
b'T'W 1<\ m'er It) millilJn In ',L1e:, ...dthin 10 yt.·tlf~. Ad~hli mally, lhl' ~tlmptlny Cl1juyt'"J both stroH pro.fil' all tlt.argirls.
Ill~w!,;vo;: ,JML ';:, gtO\ Ih vl.:'r II\(: neXI , ~ ;'ems t<tlh:t1. ~Vhil remaining \'~ly rrnlilliblL-, IhL' CQ PllllY'~ S:.lles hti ' L:J
olll} mpdest gr w,l.h II 14 milli n m 2UO . Joe, now in hi.' lal .....O~ \ . m.l lungc:r fo~us ~J on a hll:\'ing higll gr \ th
r<U .s. I k ph. 'cd ,I signilkanl Itmphil~ls <m :>erv.ke to c. mmunily and ciwrIlable rg:l1liz lin. and e-hose In makt.:
employee job bt;n fit· <l pnnrit. I
J1....1.L Optical compc!cti In Ule pn:'I;is~i.Jl1 optL 'S LlLdu~LIy l radlll -nlllllpHC-tll devices v.,ere 1 ed t magnify ,,ri. u:~1
~~bJecrs llsmg natural sunlight 111 deVice" sneh 3" t 1e ()pes, ey~ f· sse-so :lrllHcry she', t:t ._ 'i.."W lIlflll\'atlOm II I ghl
emiUlItg eVlce:s ~uch a~ las r::;. bow~ver. hay enabled the nc-allOn ofenure! . liew mdusmes Md markef~ s~lJ;?h a:; fiber
lIplk c<lbh:s. '\.'tHllH:rs. UlIJ ~ilsur . A< \~lLlCS ILl mmmlUJ'ID111011; I1d III pWdll lIon o(pn.·CISI<)Il m.strum 'm. Lave ;1lso
~I mngl. Illlpackcllhu Induslry. As In~ pholonlcs In.lusl.!)' ~ l\,jr1tcd. hJWL:I'- ':.'IllI'lJ-addc< plLoCS 111. mlt1~ctlJnn!.! rf)l L~d
lu h.l\\ cr-eOsl A 1311 eLllUllncS l\lall wHtpam's bflSed ill Lmh. mdi ':l ~SCallC( the OAshtughl of" cht~ap or i\. '1~J1 opw::s
by <;hifrin' I VW,luclion ofmon.: cumplex. anti sophiSllC" leu produCIS A - ~vjd nc"li by tne. tel'communications crash
ut' _()~n. lh~1 w s 'igni n'anll i: inhere-nl III the;; ~tfil egi '~. J '" unique lmsim::>s mudd, !lU~ eel. prote. ed Ihe
cl)mpauy rrulll lhc_t: In.:nds.
'1 he C'u$eends \ 'ht:re i1 began with J e" deb4ting ho1h lh~ OIl'P L1Y';; .-tnLtllglc tlin.:cliuD i.mJ his OWTl future plans,
I ldy q ~e'::lIrms c uld lIwlHde'
'.~ noted "bt v .. Jllt:'S moLlx(:'" ~uJ'l tmmg Lhc gi'lJ\ 'Ill o1"JML Upllcal ha 'C hang d 19nific'Inl!Y o"crlhepasl30 years_
D lnl1g the cornpany's If., t dcc.'ld ,Jne p1o.c d most 0 "hls lime and l:1l~rg) HllO grO\: iag lhe bllsmess. ,Llb.eq lenlly,
hU~'i·e\ler. Jo' pnodlJes slul1ed ill\d he now emplms1l.es [lrHl.::tgm a profitable, 'J(lW~ TfOWlh company, prO\'ldm@
Mubility I his emfllo~..e~s, and ser.... ing III communily,
JML COmp~leS pnm~rdy \, Ilh • sHIn opn s mal[ur<LClllr~rs. w!lllh h ve _"_'1 tl1cam OSl r~d 'flLl1:1g oS n1 ompallY',
ul1lq\ e bus 1e.~· model IW5 el1;;lbl~d Jr 1 to c mpct effe lively an l bl;'com v 0 pwEitllble.. numb r of current
Ir~Jlds, howe\'~r, s.ugg 'st Lhat lhe olfll'any's SLL t;ess ma be dl II nged III me fulure, rile dl fLISJOU ul optical desIgn
O1nu pI' Uti L' n lcelm logy, I.h . we 0 • the Tl1r~rn I as marketing ptal ronn .• nd ~dv1lnte, in [)fltiCaJ c! 19n ~n'h un:!
TCflT' enl luomll1~ 'ompclllivc t;halknge', The issu~ for 11 IL IS nlY[ ~(a Lralcgk lun \'v'il! b-t: occe SIU) bUll\ htm ElUlI
wit 111iJr/11 it \\> ill lake.
Ult"ft: r~ [ ...... u dated t~~ ~~ Il1vol'eu L11 11li:, * I:sti 11' \Vhlll StUl eg} 511 11 j Jr..1[ "plLrsUc'! ,IIlL! , htl ~holllJ It=ad Lhl'
~ mr:tn}" (lUILillg rhi, ,hI n') Th~ Jr. t i<,. ll~ I~ dis..:lJ.:,~.:d ab ~\ l: Til,s 'ClIllJ ami mon: g'ml DC issU~ rda!l:.!> t ~1~ ~lt; pe
;H1~ IIDling 1)1' lue' , ~\ l;("~ssjon; tid ~x il slj;-'t~g , Whil .r e I" h ,l[l ... d thai hi childr<:n w< uld vemllaUy managd_1 L_
Ihis l [com!,' pp~lm; lmlih.l . Absem thi!> l:lLLlWlTIl', \'l:fy Ilul ~u ·I.:t:'~~i()n rlatltlUlg lH\s be II dOH , Gi\'~n that n... L\
laleuled e. is[i.og lead rshlp Ie.'\ffi are Jo~'s conteml orane , LIldjvidll;ll memb-er of tlle lJIollP "ppe.ar likd~f ID lldvttnct'
aDd ~on1rjblue- to a strategic SbLft () newer Ie 'lmology Itmrkets, but n t to ~erv' i.lS ChH:::t L:Xllcull\'1: of Il't:r. lib fe\
t"il,mily or mlcm.al oplion. LhN~ a.r :1 numb 'r,~) nOH-mu[Liall CXc!US1 ...·t: succcssion op~ioll,. Jo' co lId lure a emor
rn llager to nlll thc comp.any III h~ could move to the board. AI 0, he could hip'! a 'enJor manag _'r LU gn.om (J~'Lr
peri d or ye~\fS Tl1s::;e plion:, howe\'er. apr ar unl i~cly be ',lLlse loo(: Ib 110t m!erested in overseeing .a chief ex.ecLitive
utTj~c ami hI.: r 'lnins .:l uco;:p (;JTIuti nnllllltldunc[)! t It e Inn :'Iud its employ .', The":e .011 i ions seem to rule oul 1m
IP ,md 6.:. r hecause ~h S ortiun:-: wml!LI requlr >::\istin J IT18113g mmL ill Lay In place. l'h(; ~U(;' ssioll problen1
W{wJl1 nOI bt: ~Oh'(;ll.
\n lher ptiun renmm$; .In.' aid ~dl fhe t.o11lpanv·) From the ml'url1l:Hl 11 <l,v;lilnbl" H1 Ih ':t 'e, lh cOll1l'any
wuultJ pl'Llvjd~ the ' me' attlc til n 'f\; I 1 vel ping liHr.'i.it"Led ll']1ti ,s,'phulvniLls llnn~ l)r pnb<!p tv II f l-n
f1D.,Jut:L:r t.! '.-inng t~) purl'h3,:l' urlh merie H l1111r!«;'1 ,hMe_ Tmlmg. is Iso fl sigmfLcalll I. sl,.!e, J I' Ct ulti J 'utl tht
'l)mpany mlo the pr lduL:lion jmu 'upply Jfhigh )'5 tlJucdwl dilr:J pro,!ul::b' and ~dL ftl'r :,t,;vt:ral years, Ill: COL ld iso
e;<i imll1eilialdy, In ,'_ I "'I:I r ml<':rl!o<il)' in gro ~'lTIg JML b ~. [llral [11 11m dlscussi n,
]lacuIL}' m'w uls rcquLl'c llld.;nt: 10 explore 111e n,mrkel dynumlc' Ol so '~3tcd wil.l1 the: fl~ll}lomcsl pti~s ilttJu If)'
ha ....e fOlJfi I lbl pllrlli;lllnrly helpl.lI.
Usllig t)nlim.>librart,· (1/1 lmernel' resow'Ces, pJ('(7 , 1'(!,W!QI'ch tIre photomcs md OP{N,:" mdlls'ne:i, [l'fwr mark t.
UJrflt ,'p'IOhJm' tedmolo l' lId. VSfeJll,f.~ What ;,\, tlif! uruwth pmcnrw! o{{he "Iurke(' Is (i'w nlflrkel votalfle.l Nu~'
Jr 1\' I cm'lJhllllfl,\' HId! as millg, LrlC{?I1l. ..\'und. ()ml./D 'llIpl!o.;}'(,.· fuired }n rile fPll1l"k,·t.'
\s WJll be em )Jls~n te. lthol gh 'filS:; pa:rilclp::Hion. 'slimah:~ Drthe :i~l; aml growxll of Ih~ photOlltCS mdu:StI_ l11ClLlilk
ummuticlIllJ , Iv l)~[ stud nlS I{knll( lIle tlHlfkel size ill a r:111g.;: f '250 nH11 i( fI [0 75 bllliol1. Wh l must stuuellts do
:'gre 011 l, lltal jhe tele(.UmmIWiL;;Jt'loOS markets (incluLling !lb~r ()ptic' hne, fiber 6ptics cables, ph tonic:-b3sed
I~ ICl10tlllllLlnlcllti lit;· cqu.ipm nl, IlplJCMJ lk:VI 't'S, ctc, r 'pre ~ltl :J sigJli fl ~nl "egme 1. This market, however, hafoi b~t:'11
hi15h1" ulalik. l'bernarkei. gre\ lob-uslly il'l the I 90s, onlt W 'TIl h in 200 " lh 'f<;L1'!ITll:I1t1, :Heh uS l;uUSl.l1llel'l 00
'c Ill.H.lrs), < I]d (lut m tL 11 sensors a]' ..epresen~ imrortan m::ukuts, Th(: purpogC f this e~tioflls 10 lemon'[mle h{llh
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